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1. (Amended) A compound [of the] having formula 




wherein A represents the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring s elected from the group consisting of -C-. CH or NfR'^^^ provided at 
least one of [which] said ring atoms is [a nitrogen atom] N('R'^)'^r . said ring or rings being] 
wherein aromatic carbon atoms are optionally [further] substituted one or more times by 
substiments selected from the group consisrine of hydrogen, alkyl having from 1^6 
carbons, alkoxy having from 1-6 carbons, trifluoromethyl, halogen, methvlthio. [or] -L- 
-R*[; or] and -L-Sc; 

X is selected from the group consisting of O. S, Se, NR^^ [or] aid CR^^''[,] whereiti 
R^^ is [H] hydrogen or an alkyl group having 1-6 carbons[;] and R^^ and R^^[, which may 
be the same or different,] are independently alkyl groups having 1-6 carbons, or R^* and 
R'^ taken in combination complete a five or six membered saturated ring; 



2 

Received from < 15414658354 > at 8/21/(12 8:45:56 PM [Eastern Daylight Time] 



AUG-2 1-2002 WED 05:51 PM MOLECULAR PROBES INC 



FAX NO, 15414658354 



P, 02 



PATE_NT 

m THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In te application of; Haugland and Yue ) 



Assistant Commissioner for Patents 
U.S. Patent and Trademark Office 
Washington, D.C. 20231 

Dear Sir: 

The following Marked-up Version of the Claims is hereby submitted together 
with a Clean Version of the Claims and the Response to Restriction Requirement on or 
before the due date of August 22. 2002. 



Serial No.: 09/557,275 



Examiner: C.Maupin 



Filed: April 24,2000 



Group Art Unit: 1637 



For: Aza-Benzazolium Containing 
Cyanine Dyes 



MARKED-UP VERSION OF THE 
CLAIMS 



CfiRTIFICATe OF TRANSMBSKSN 



Received from < 15414658354 > at 8/21/02 8:45:56 PM [Eastern Dayligtit Time] 




AUG-21-2002 WED 05:51 PM MOLEQULAR PROBES INC 



FAX NO. 15414658354 



P. 03 



Haugland and Yue 
Serial No. 09/557,275 



1. (Amended) A compound [of the] having fommla 




wherein A represents the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring selected trom the group consisting of -C-. CH or N(Tl^)P . provided at 
least one of [which] said ring atoms is [a nitrogen atom] N(R'^')'^[. said ring or rings being] 
wherein aromatic carbon atoms are optionally [further] substimted one or more times by 
substitoents selected from the group consisting of hydrogen, alkyl having from 1-6 
carbons, alkoxy having from 1-6 carbons, trifluoromethyl, halogen, methylthio^ [or] -L- 
-Rx[; or] and -L-Sc; 

X is selected from the group consisting of O. S, Se, NR'^ [or] and CR'^'\] whereiti 
R^^ is [H] hydrogen or an aUcyl group having 1-6 carbons[;} and R^^ and R"[, which may 
be the same or different,] are independently aUcyl groups having 1-6 carbons, or R^^ and 
R*^ taken in combination complete a five or six membered saturated ring; 
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a is 0 or 1 and p is 0 or I provided that a -f all B ^ 1 ; 

R'^ is selected from the group consisting of -L-R, -L-S/.. TAIL. BRIDGE and an alkyi 
group having 1-6 carbons that is optionally substituted by (sulfonate] sulfo . carboxy, or 
amino; [or is -L-Rx or -L-Sc; or TAIL; or BRIDGE-DYE] 

n = 0, 1 or 2; 

Y is -CR^=CR*-; 

p and m = 0 or 1 , such that p + m = 1 ; 

R^, R*, R®, and r' are independently selected from the group consisting of hydrogen [H;]^ 
an alfcyl that is saturated or unsaturated, linear or branched, having 1-6 carbons[; or] ^ a 
halogen[; or], a CYCLIC SUBSTTTTJENTl; orl^ -OR*, -SR^ -(NRV)[; ori TAIL[; or]^ 
BRIDGE[-DYE; or]^ -L-Rx.[; or] and -L-SJ;] wherein R* and r'[, which can be the same 
or different,] are independently alkyl groups having 1-6 caxbons[;] or 1-2 alicyclic or 
aromatic rings; or and R^ taken in combination are [-(CH2)2-V-(CH2)2- where V] 
-(CH3) g-W-(CH2 >) ^- where W is a single bond, -0-, -CH2-. or -NR'"-. where is H or an 
alkyl having 1-6 carbons; 

or R* and R^ taken in combination form a fused 6-ni(5mbared aromatic ring [-R^^=R'^- 
r"=R^^ wherein ring substituents R", R'^ R^^, and R^'^ are [optionally and] 
independently selected from the group consisting of hydrogen, halogen, [alkyl that are 
saturated or unsaturated, linear or branched, having 1-6 carbons; or] -OR*, -SR^, [or] - 
(NR^R^)[; or] a CYCLIC SUBSTmJENT[; or a], TAIL[: or], BRIDGE[-DYE; orL -L- 
-Rxf; or]i -L-Sgf:] and a saturated or unsaturated alkvl having 1-6 carbons that is linear or 
branched: 

R^ is selected from the group consisting of [an alkyl that is saturated or imsaturated. 
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Unear or branched, having 1-6 cartoons; or is a] CYCUC SUBSTITUENTf; or is]^ 
TAE.[; Of]. BRIDGE[-DYE; orL -L-Rx[; orl^ -L-Sc[; or R^ is], a pair of electrons. 
sulfoalkyl and a saturated or unsaturated alkvl having 1-6 carbons titat is linear or 
branched : 

R^, and R^^ are independently selected from the group consisting of hydropen. [H, 
Ct-Ce] alkyl having 1-6 carbons, cycloalkyi having 3-10 carbons, aryl, [or] aijd 
heteroaryl; and, 

when present. BRIDGE is attached to a DYE compound provided that no more than one 
of Rl rI R^ R^ R^. ■R\ R", R^^. R'^ R" and R'^ is BRIDGE: 

wherein 

L and BRIDGE are independently a single covalent bond[,] or a covalent linkage [that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated,] having [1-16] 1-20 
nonhydrogen atoms selected from the group consisting of C, N, [P,] O and S[, such that 
the linkage contains any combination of ether, thioether, amine, ester, anaide bonds; or 
single, double, triple or aromatic carbon-carbon bonds; or phosphorus-oxygen, 
phosphorus-sulfur bonds, nitrogen-nitrogen or niirogen-oxygen bonds; or aromatic or 
heteroaromatic bonds]; 

Rx is a reactive group; 

Sc is a conjugated substance; 

TAIL is a heteroatom-containing moiety; 

DYE is a compound [of the] having formula 
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wherein A, X, R^ a, n, Yp, [R^ R\] K\ r,R^ R^ R^°, R", R^^ 

R", R^^ R^', R'K r2°, R^\ R^. R^^ R^^] R^, R^^J and R^'l, TAIL, 
CYCLIC SUBSTTTUENT] are as defined above provided thai BRmGE not be 
anvof Rl R\ R\ R^ R*^. rI R^K R^l R^l R^^ and R^^ T:!. 

[that is bound to BRIDGE at one of R^ R\ R^ R^, or rI] 

2. (Amended) [A] The conipound[, as claimed in] according to Claim 1, having the 
formula selected from the group consisting of 
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[die formiila] 




[or the foraiula] and 
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[wherein either a or a p is 1.] 

3. (Amended) [A] ITie compoundl , as claimed in] according to Claim 1, wherein said 
TAIL [is a heteroatom-contaimng moiety having the] comprises fonnula LINK- 
SPACER-CAP; 

wherein 

LINK is a single covalent bond, or -NR^-; where is [H] hydrogen , a linear 

or branched aJkyl havmg 1-8 carbons, or [R^ is] -SPACER'-CAP; 

SPACER and SPACERX, which may be the same or different] axe individually covalent 
linkages[,] that are linear or branched, cyclic or heterocyclic, saturated or unsamiated, 
[each] having 1-16 nonhydrogen atonas selected from the group consisting of C, N, P, O 
and S[, such that the linkage contains any combination of ether, thioether, amine, ester, 
atnide bonds; or single, double, triple or aromatic carbon-carbon bonds; or phosphorus- 
oxygen, phosphorus-sulfur bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or 
aromatic or heteroaromatic bonds]; 

CAP and CAP'[, which may be the same or different,] are mdividuallv -O-R^^ -S-R^\ - 
NR^^R^^ or -N^'^R^R"^ »r; 

wherein 
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R^, and R^^ are independently [H,] hydrogen or a linear or branched aJkyl having 1- 
6 carbons or cycloalkyl having [1-8] 3::8 carbons, wherein said alkyl is optionally farther 
substituted by substituents selected from the group consisting of halogen, hydroxy, 
alkoxy having 1-8 carbons, [catboxyaUcyl having 1-8 carbonsJ , amino, carboxy, sulfo 
[or] ani^l phenyl, wher ein said phenyl is optionally further substituted by substituents 
selected from the group consisting of halogen, hydroxy, alkoxy having 1-8 carbons, 
aminoaJkyl having 1-S carbons, sulfoalkvl [or] ^id carboxyalkyl having 1-8 carbons; 
or[,] one or more of R^^ and R^, taken in combination with SPACER [or SPACER' 
or] and R^" or SPACER alone forms a 5- or 6-membered aromatic, heteroaromatic, 
aiicyclic or heteroalicyclic ring, the heteroatoras selected from O, N or S; where 'Hf' is a 
compatible counterion; 



or 



CAP and CAP' are independently 





, or 




[; where R^, R^, and ^" are as defined previously]. 



4. (Amended) [A] The compound[, as claimed in] according to Claim [1] 2, wherein each 
R^ is independently ethyl or methyl, each X is independently O or S, each n is 
independently 0 or 1, and R^, R^\ and R^^ are each [H] hydrogen . 
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5. (Amended) [A] Tim compomid[, as claimed in] according to Claim [1] 2, wherein ac 
least one R^ R', R", R^^ R^^ and R^* is a CYCUC SUBSTTTtJENT [that is a 
substituted or unsubstituted] selected from the pronp consistingt of [naphdiyl, phenyl, 
thienyl,} aryl. heteroaryi, [or] and cycloaUcyl having [3-8] 3-10 carbons wherein said 
CYCLIC SUBSTrrUENT is individually and optionallv substituted bv TAIL, halogen, 
amino, oran alkyl containing moiety comprising 1-6 carbons . 

6. (Amended) [A] The compound[, as claimed in] according to Claim [1] 3, wherein said 
TAIL comprises LINK that is a sinele covalent bond or NR'^^ wherein R^ is hydrogen or 
an alkvh SPACER and SPACER' that are independendv a linear alkyl having 1-8 
carbons or a 6-membered carbon ring: CAP and CAP'[, which may be the same or 
different,] that are individuallv -NR^^R^, or -N^R^'R^R^ ^, wherein R^*, R^, and R^^ 
are independently hydrogen. [H, or a linear or branched] alkyl or cycloaUcyl [having 1-8 
carbons; R^" is H or a linear or branched alfcyl having 1-S carbons; and SPACER and 
SPACER' are independently linear alkylenes alkyl having 1-8 carbons; or incorporate a 
phenyleneringl. 

7. (Amended) [A] The compound[, as claimed in] accordinpf to Claim [1] 6, whesrein R* 
is a TAIL or BRJDGE[-DYE]. 

8. (Amended) [A] The compoundf, as claimed in] according to Claim [1] 6, wherein R^ i& 
a TAIL[; or], a CYCLIC SUBSTntJENTt;]^ or BRIDGE[-DYE]. 

9. (Amended) [A] The compound[, as claimed in] according to Qaim 8, wherein R^ is a 
TAIL or a BRIDGE[-DYE, and] wherein TAIL and BRIDGE incorporate at least one 
quaternary nitrogen atom. 

10. (Amended) [A] 22lg cotnpound[, as claimed in] according to Claim [1] 2. wherein 



each R^ R", R*^ R^^ and R^" is hydrogen. 
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11. (Amended) [A] Jhe compoimd[, as claimed in] according to Claim [1] 3, wherein 



is [a linear or branched] an alkyl [having 1-6 carbons;] and 

R" is selected from the group consisting of halogen, [a] CYCLIC SUBSTTTUENT, -OR*, 
'SR\ -(NR'^R^), tail, BR1DGE[-DYE], -L-Rx, lor] aiid -L-Sc 

12. (Amended) [A] Hie compotmdf, as claimed in] according to Claim I, vs^herein Sc is 
selected from Ihc group consisting of an amino acid, a peptide, a proteia, a 
polysaccharide, a nucleotide, an oligonucleotide, a nucleic acid, a lipid, a polymeric 
microparticle, a biological cell, a DNA-binding protein [or] and a vims. 

13. (Amended) [A] The compouud{, as claimed in] according to Claim [1] 12, wherein 
Sc is an oligonucleotide, a nucleic acid, or a DNA-binding protein. 

14. (Amiended) [A] The compound[, as claimed in] according to Claim [2] 6, wherein 
each X is O; 

each n is independently = 0, 1 , or 2; 
each m= 1; 

each R^, R^', and R^^ are H; and 

R^ is selected from the group consisting of [a linear or branched] an alkyl [having 1 -6 
carbons], a TAIL, a CYCUC SUBSTrTUENT. [or] and a BRIDGE[-DYE] . 

15. (Amended) A (fluorescent] complex comprising: [a nucleic add polymer non- 
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covalenlly associated with one or more dye molecules, which may be the same or 
different, having the formula] 
a) a compound having formula 




wherein A represents (he atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring selected from the group consisting of -C-. CH or N(R^')^ provided at 
least one of [which] said ring atoms is [a nitrogen atom] N(R^'>^r . said ring or rings being] 
wherein aromatic carbons are optionally [further] substituted one or more times by 
substituents selected from the group consisting of hydropen, alkyl having from 1-6 
carbons, allcoxy having from 1-6 carbons, trifluoromethyl, halogen, methvlthio, [or] -L- 
-Rx[', or] aM -L-So; 

X is selected from the group consisting of O. S, Se, NR^^ [or] and CR'*R"[,J wherein 
R'^ is [H] hydrogen or an allcyl group having 1-6 carbons[;] and R'* and R'^[, which may 
be the same or different,] are hidependently allcyl groups having 1-6 carbons, or R^'' and 
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R" taken in combination complete a five or six membered saturated ring; 

a is 0 or 1 and p is 0 or 1 provided that a + all p = U 

Is selected from the group consisting of -L-R^-L-S^t TAIL, BRIDGE and an alkyl 
group having 1-6 carbons that is optionally substituted by [sulfonate] sulfo . carboxy, or 
atnino; [or R^ is -L-R^ or -L-Sc; or TAIL; or BRIDGE-DYE] 

n = 0, 1 or 2; 
Yis-CR^=CR*-; 

p and m = 0 or 1, such thatp + ra = 1; 

R^, R"^, R*, and R^ are independently selected from the group consisting of hydrogen [H;], 
an alfcyl that is saturated or unsaturated, linear or branched, having 1-6 carbons [; or] ^ a 
halogen[; or], a CYCLIC SUBSTTrUENT[; or]^ -OR^ -SR^ -(NR'*R'')[; or]^ TAIL[; or]^ 
BRIDGE[-DYE; or]^ -L-Rxf; or] and -L^;;[:l wherdn and R^[, which can be the same 
or different,] are independently alkyl groups having 1-6 carbons[;] or 1-2 aHcyclic or 
aromatic rings; or and R^ taken in combination are [-(CH2)2-V-(CH2)2- where V] 
-f Cm )2-W-f CH^)^^ where W is a single bond, -O-, -CHa-, or -NR^% where R^^ is H or an 
alkyl having 1-6 carbons; 

or R^ and R' taken in combipation form a fiised 6-membered aromatic ring [-R"=R'^- 
riS-rI"-] wherein ring substiments R^^ R'^ and R^"^ are [optionally and] 
indepel^dently selected from the group consisting of hydrogen, halogen, [alkyl that are 
saturated or unsaturated, linear or branched, having 1-6 carbons; or] -OR*^, -SR^, [or] - 
(NrV)[; or] a CYCUC SUBSTITUENT[; or a]^ TAIL[; orl^, BRIDGE[-DYE; or]^ -L- 
-Rx[; or}j -L-Sri:! and a samrated or unsaturated alkvl having 1-6 carbons that is linear or 
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branched: 

is selected from the group consisting of [an alkyl that is saturated or unsaturated, 
linear or branched, having 1-6 carbons; or is a] CYCLIC SUBSTrrUENT[-, or is]^ 
TAIL[; orL BRE)GE[-DYE; or]^ -L-Rxt; orL -L-SoE; or is]^ a pair of electrons^ 
sulfoalkvl and a saturated or unsaturated alkyl having 1-6 carbons that is linear or 
branched ; 

R^'^, R^\ and R^^ are independently selected from the group consisting of hydrogen [H, 
Ci-Cis] alkyl having 1-6 carbons, cycloalkyl having 3-10 carbons, aryl. [orj and 
heteroaryl; and. 

when present. BRIDGE is attached to a DYE componnd provided that no more than one 
of rI R^ R^ R^. R\ R". r'I R^^ and R'^ is BRIDGE: 

wherein 

L and BRIDGE are independently a single covalent bond[,] or a covalent linkage [that is 
Imear or branched, cyclic or heterocyclic, saturated or unsaturated J having [1-16] 1-20 
nonhydrogen atoms selected from the group consisting of C, N, IP,] O and S[, such that 
the linkage contains any combination of ether, thioethier, amine, ester, amide bonds; or 
single, double, triple or aromatic carbon-carbon bonds; or phosphorus-oxygen, 
phosphorus-sulfur bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or 
heteroaromatic bonds]; 

Rjt is a reactive group; 

Sc is a conjugated substance; 

TAIL is a heteroatom-containing moiety; 
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DYE is a compound [of the] havinp formula 



/ 



^ ] 



wh^ein A. X, a, n, Y^, Yp, [R^ R^] [R^ R^". R", R^'. R''- 

R'^ Rl^ Ri^ R^^, R^», R^^ R^, R'S R"". R'', R"",! R''. ^''U and R^^[, TAIL, 
CYCLIC SUBSTmiENT] are as defined above provided that RRTDGE not be 
an y gf R^. k\ B^. R^- RI R"- R^'- R"- R^'* and R^^ 1:1- 



h-t a nucleic a rid polvrogr. 

16. (Amended) [A fluorescent] TTie oomplex[, as claimed in] according Claim 15, 
wh^ein [the] nucleic acid polymer is a chromosome or fragment thereof, or a natural 
or synthetic oligonucleotide. 
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17. (Cancelled) A fluorescent complex, as claimed in Claim 15, wherein said complex, is 
present in an electrophoretic matiix or in a flowing medium. 

18. (Amended) [A fluorescentj Hie complex[, as claimed in] according to Claim [15] 16> 
wharein said nucleic acid is [obtained from a biological fluid] enclosed in a biological 
strocmre. free in solution, immobilized on a solid or semi-solid material or is extracted 
froni a biolofiical structure . 

19. (Amended) [A fluorescent] The complex[, as claimed in] according to Claim [15] 18, 
wherein said complex is enclosed in a biological structure[, or] present in [an aqueous or 
aqueous miscible] a solution or on an inert matrix . 

20. (Amended) [A fluorescent] The complexf, as claimed in] according to Claim 19 or 

21. wherein said complex is enclosed in a biological structure [that is a cell]. 

21 . (Amended) [A fluorescent] The complex[, as claimed in] according to Claim [20] 18, 
wher^n said biological stmcture is a cell and .said cell is undergoing apoptosis, n^rosis, 
or is in a cycle of [growth or] cell division. 

22. (Amended) [A fluorescent] The complex[, as claimed in] accordinje to Claim 15, 
wherein at least one [dye molecnle] compound is substituted by -L-Sc[,] wherein Sc is 
selected from the ^oup consisting of [a] hapten, [a] nucleotide, [an] oligonucleotide, [a] 
nucleic acid polymer, [a] protein, [or aj polysaccharid e and DNA binding protein . 

23. (Cancelled) A compound, as claimed in Claim 22, wherein Sc is an oligonucleotide, 
a nucleic acid, or a DNA-binding protein. 

24. (Amended) A [composition] complex comprising: 
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a) [one or more cyanine dyesl a componnd h aving [the] fonnula; 




wherein A repreisents the atoms necessaty to form one to two fused aronmtic rings having 
6 atoms in each ring selected from the group consisting of CH or N(R^^^ provided at 
least one of [whichl said ring atoms is [a nitrogen atom] N(R^')Pr> said ring or rings being] 
wherein aromatic carbons are optionally [furtherj substituted one or more times by 
sufastituents selected from the learoup consisting of hydrogen, alkyl having from 1 -6 
carbons, aUcoxy having from 1-6 carbons, trifliioromethyl, halogen, methvlthio, [or] -L- 
-RJ; orl and -L-S.: 

X is selected from the group consisting of O. S, Se, NR'^ [or] and CR*^*^[,] wherein 
R'^ is H or an aUcyl group having 1-6 carbons[;] and R^^ and R'^[, which may be the same 
or different,] are independently aUcyl groups having 1-6 carbons, or R^^ and R^' taken in 
combination complete a Sve or six membered saturaled ring; 
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a is 0 or 1 and |3 is Q or 1 provided that « + all p = 1 : 

is selected from the ^up consisting of -L-Ry -L-S^. TAIL. BRIDGE and a n alkyl 
group having 1-6 carbons that is optionally substituted by [sulfonate] sulfo . carboxy, or 
amino; [or is -L-Rx or -L-ScJ or TAIL; or BRIDGE-DYE] 

n = 0, 1 or 2; 

Y is -CR^=CR^-; 

pandm = Oor l,suchthatp4'm= 1; 

R^ R"^, and are independently selected from the group consisting of hydrogen [H;], 
an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons[; or] ^ a 
halogen[; or]^ a CYCLIC SUBSTITUENT[; orL -0R^ -SR^ -(NR^^)[; or]^ TAIL[; or]^ 
BRIDGE[-DYE; or]^ -L-Rx[; or] and -L-S<;[;] wherein R^ and R^[, which can be the same 
or different,] are independently alkyl groups having 1-6 carbons[;l or 1-2 alicyclic or 
aromatic rings; or and R^ taken in combination are [-CCH2)2-V-(CH2)2- where V] 
-(CU2)2-W-{CR2 h- where W is a single bond, -0-, -CHj^, or -m\ where R*" is H or an 
alkyl having 1-6 carbons; 

or and r' taken in combination f orm a fused 6-membered aromatic ring [-R"=R^^- 
r'3~r1^_] wherein rinf? substioients R", r'^, R*^ and R'"* are [optionally and] 
independently selected from the pioup consisting of hydrogen, halogen, [alkyl that aie 
saturated or unsaturated, linear or branched, having 1-6 carbons; or] -OR^, -SR^ [or] - 
(NR«R^[; or] a CYCLIC SUBSTTTUENTt; or a], TAIL[; or], BRIDGE[-DYE; or], -L- 
-Rx[; orjj -L-Srt( ;1 and a saturated or unsaturated aUcvl having 1-6 carbons that is linear or 
branched: 

R'' is selected from the erooo consisting of [an alkyl that is saturated or unsaturated. 
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Unear or branched, having 1-6 carbons; or is a] CYCLIC SUBSTTTUENTC; or is], 
TAm;. or]^ BRIDGE[-DYE; or]^ -L-Rx[; orL -L-.S«[; or R^ is]^ a pair of electrons^ 
sulfoaUcvl and a saturated or aasatarated alkyl having 1 -6 carbons that is linear or 
branched : 

R^*^, and R^^ are independently selected from the group consisting of h ydrog en, [H, 
Ci-Cfi] allcyl having 1-6 carbons, cycloaUcyl having 3-10 carbons, aiyl, [or] and 
heteroaryl; and 

when present. BRIDGE is attached to a DYE comoound provided that no more than one 
of R^ Rl Rl R^ R^ R\ R". R^^. R'I R" and R^^ is BRIDGE: 

wherein 

L and BRIDGE are independently a single covalent bond[,] or a covalent linkage [that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated,] having [1-16] 1-20 
nonhydrogen atoms selected ftom the group consisting of C, N, [P,] O and S[, such that 
the linkage contains any combination of ether, thioether, amine, ester, amide bonds; or 
single, double, triple or aromatic caAon-carbon bonds; or phosphorus-oxygen, 
phosphorus-sulfiir bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or 
heteroaromatic bonds]; 

Rx is a reactive group; 

So is a conjugated substance; 

TAIL is a heteroatom-containing moiety; 

DYE is a compound [of the] having formula 
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wherein A, X. a, n, Y:„, Yp, [R^ R*,] R^ R^, [R', R^°, R''. R^^ R'^ 
R'*. R'^ R", R'^ R^^ R^°. R^', R", R", R'\] R'^ R'^[,] and TAIL, 
CYCLIC SUBSTITUENT] are as defined above provided that BRIDGE not be 
any of R'^. R^ r1 R^ R^. R^. R". R'I R^^ R'^ and R'^ and, 

[that is bound to BRIDGE at one of R^ R"^, R^, R^, or R^] 

[b) a detergent; and] 

[c) l bl a polyCamino acid)[,]. 

[in a cell-free aqueous solution where said detergent is present at a concentration less 
than the criticaJ micelle concentration for that detergent.] 
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25. (Amende4) [A] Tits [composition, as claimed in] compl&x according to Claim [24] 
51, where said detergent is an aUcyl sulfate or alkyl sulfonate salt 

26. (Amended) [AJ The [coinposition, fis claimed in] complex according to Claim [24] 
25, wherein said poly(amino acids) are present on or in a solid or serai-solid matrix. 

27. (Amended) [A] The [composition, as claimed in] complex according to Claim 26, 
wherein said matrix is a membrane or an electrophoretic gel. 

28. (Withdrawn) A method of staining poly(amino acids), comprising the steps of: 

a) combining a sample that contains or is thought to contain a poly(amino acid) with a 
staining mixture that contains one or more dyes having the formula 




wherein A represents the atoms necessary to form one to two fnsed aromatic rings having 
6 atoms in each ring, at least one of which is a nitrogen atom, said rin^ or rings being 
optionally further substimted one or more times by alkyl having from 1-6 carbons, alkoxy 
having from 1-^5 carbons, trifluoromethyl, halogen, or -L-R^; or -L-S^; 

X is O, S, Se, NR'^ or CR^^'^, where R^^ is H or an alkyl group having 1-6 carbons; 
and R'^ and R", which may be the same or different, are independently alkyl groups 
having 1-6 carbons, or R'* and taken in combination complete a five or six membered 
saturated ring; 



20 

Received from < 15414658354 > at 8/21102 8:45:56 PM [Eastern Daylight Time] 



AUG-21-2002 WED 05:56 PM MOLECULAR PROBES INC 



FAX NO, 15414658354 



P. 22 



Haugland and Yue 
Serial No. 09/557,275 

aisOor I; 

is an allcyl group having 1-6 carbons that is optionally substituted by sulfonate, 
carboxy, or amino; or is -L-Rx or -L-S^,.; or TAIL; or BRIDGE-DYE; 

n = 0, 1 or 2; 

Y is -CR^=CR^-; 

p and m = 0 or 1 , such that p + m = 1 ; 

R^, R"*, K^, and R^ are independently H; an aUcyl that is saturated or unsaturated, linear or 
branched, having 1-6 carbons; or a h^ogen; or a CYCLIC SUBSTTTUENT; or -0R^ - 
SR*, -(NK V); or TAIL; or BRIDGE-DYE; or -L-Rx; or -L-S^; where R^ and R^ which 
can be the same or different, are independently alkyl groups having 1-6 carbons; or 1-2 
alicycUc or aromatic rings; or and taken in combination are -(CH2)2-V-(CH2)2- 
where V is a single bond, -0-, -CHa-, or -NR^°-, where R^° is H or an allcyl having 1-6 
carbons; 

or R* and form a fused aromatic ring -R"=R*^-R'^=R"^- wherein R", and 

R^* are optionally and independently aUtyl that are samrated or unsaturated, linear or 
branched, having 1-6 carbons; or -OR^, -SR^ or -(NRV); or a CYCLIC 
SUBSTTTUENT; or a TAIL; or BRIDGE-DYE; or -L-R^; or -L-Sc; 

R^ is an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbons; or 
R^ is a CYCLIC SUBSTITUENT; or R^ is TAIL; or BRIDGE-DYE; or -L-R^; or -L-S^; 
or R^ is a pair of electrons; 

R^, and R^^ are independently H, Ci-C^ alkyl having 1-6 carbons, cycloalkyl having 
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3-10 carbons, aryl, or heteroaryl; 
wherein 

L and BRIDGE are indepeodeotly a single covalent bond, or a covalent Uiilcage that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated, having 1-16 
nonhydrogen atoms selected from the group consisting of C, N, P, O and S, such that the 
linkage contains any combination of ether, thioether, amine, ester, amide bonds; or 
single, double, triple or aromatic carbon-carbon bonds; or phosphorus-oxygen, 
phosphoms-sulfur bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or 
heieroaromatic bonds; 

Rx is a reactive group; 

Sc is a conjugated substtince; 

TAIL is a heteroatom-contEiining moiety; 

DYE is a compound of the fonnula 




wherein A, X, a, n, Y^,, Yp, R^ R^ R^ R^ R'^ R". R'^ R^^ 
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R^^ R^^, R^^ R2\ R"^, R'^ R"^, R"^, TAIL, CYCLIC 

SUBSTTTUENT are as defined above; 

that is bound to BRIDGE at otie of R^, R*, R^, R^, or R''; 

b) incubating flie combined mixture for a time sufficient for the dye in the staining 
mixture to associate with the poly(amino acid) in the sample mixture to form a dye- 
polyCamino acid) complex that gives a detectable optical response upon illumination; 

d) illuminating said dye-poly(aniino acid) complex; and 

e) observing said detectable optical response. 

29. (Withdrawn) A method, as claimed in Claim 28, further comprising heating the 
sample mixture prior to combining with the staining mixture, or heating the combined 
mixture. 

30. (Withdrawn) A method, as claimed in Claim 2S, ftirther comprising removing, 
destroying, or dispersing below the critical micelle concentration any biological 
membranes that are present in the sample mixture. 

31. (Withdrawn) A method, as claimed in Claim 28, further comprising adding an 
anionic detergent to the sample mixture, staining mixture or combined mixture. 

32. (Withdrawn) A method, as claimed in Claim 31, wherein said detergent is an alkyl 
sulfate or alkyl sulfonate salt having 6-18 carbons; that is present in a concentration of 
less than 0.1% by weight. 

33. (Wididravra) A method, as claimed in Claim 2S, wherein said detectable optical 
response is a colorimetric response. 
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34- (Withdrawn) A method, as claimed in Claiin 28, wherein said detectable optical 
response is a fluorescence response. 

35. (Withdrawn) A method, as claimed in Claim 28, further comprising quantiiating said 
poly(amino acid) by measuring said detectable optical response and comparing said 
measurement with a standard. 

36. (Withdrawn) A method, as claimed in Claim 28, further comprising 
electrophoretically separating the sample mixture before, after, or while it is combined 
with the staining mixture. 

37. (Withdrawn) A mettiod, as claimed in Claim 28, further comprising transferring the 
sample mixmre to a solid or semi-solid matrix before or after combining with the staining 
mixture, 

38. (Withdrawn) A method, ajs claimed in Claim 28, fnrther comprising adding an 
additional reagent to the sample mixture, the staining mixture, or the combined mixture. 

39. (Withdrawn) A method of staining nucleic acids, cotnprisijig 

a) combining a sample that contains or is thought to contain a nucleic acid with a 
mixture containing a dye compound of the formula 
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wherein A represents the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring, at least one of which is a nitrogen atom, said ring or rings being 
optionally fiirther substituted one or more times by alkyl having from 1-6 carbons, alkoxy 
having from 1-6 carbons, trifluoromethyl, halogen, or -L-Rx; or -L-Sc; 

X is O, S, Se, NR^^ or CR'^", where R'^ is H or an alkyl group having 1 -6 carbons; 
a«d R^'* and R^', which may be the same or different, are independently alkyl groups 
having 1-6 carbons, or R'^ and R'^ taken in combination complete a five or six membered 
saturated ring; 

a is 0 or 1; 

is an alkyl group having 1-6 carbons that is optionally substituted by sulfonate, 
carboxy, or amino; or R^ is -L-R^ or -L-Sc; or TAIL; or BRIDGE-DYE; 

n = 0, 1 or 2; 

Yis-CR^=CR*s 

pandm=Oor 1, such that p + m- 1; 

R^, R^ R^ and r' are independently H; an alkyl that is saturated or unsaturated, linear or 
branched, having 1-6 carbons; or a halogen; or a CYCLIC SUBSTITUENT; or -OR^, - 
SR^ -(NR*R^; or TAIL; or BRIDGE-DYE; or -L-R^; or -L-S^; where R^ and R^ which 
can be the same or different, are independently alkyl groups having 1-6 carbons; or 1-2 
alicyclic or aromatic rings; or R^ and R^ taken in combination are -(CH2)2-V-(CH2)2- 
where V is a single bond, -0-, -CH2-, or -NR^°-, where is H or an alkyl having 1-6 



25 

Received from<i5414658354>at 8/21/028:45:56 PM [Eastern Daylight Time] 



AUG-2 1-2002 WED 05:57 PM MOLEQULAR PROBES INC 



FAX NO, 15414658354 



P. 27 



Haugland and Yue 
Serial No. 09/557,275 

CEirbons; 

or and form a fused aromatic ring -R^^=R^^-R^^=R^''~ wherein R", R^^ R^^ and 
R^^ are optionally and independently allcyl that are saturated or unsaturated, linear or 
branched, having 1-6 carbons; or -ORI -SR^ or -(NR^R*^; or a CYCLIC 
SUBSTTTUENT; or a TAIL; or BRIDGE-DYE; or -L-R«: or -L-Sc; 

is an alfcyl that is saturated or unsaturated, linear or branched, having 1-6 carbons; or 
R^ is a CYCUC SUBSTTTUENT; or R^ is TAIL; or BRIDGE-DYE; or -L-R^; or -L-So; 
or R^ is a pair of electrons; 

R^, R^', and R^^ are independently H, Ci-Q alkyl having 1-6 carbons, cycloaUcyl having 
3-10 carbons, aryl, or heteroaryl; 

wherein 

L and BRIDGE are independently a single covfileait bond, or a covalent linkage that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated, having 1-16 
nonhydrogen atoms selected from the group consisting of C, N, P, O and S, such that the 
linkage contains any combination of ether, thioether, amine, ester, amide bonds; or 
single, double, triple or aromatic carbon-carbon bonds; or phosphorus-oxygen, 
phosphorus-sulfur bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aitjmatic or 
heteroaromatic bonds; 

Rx is a reactive group; 

Sc is a conjugated substance; 

TAIL is a heteroatom-containing moiety; 
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DYE is a compound of the formula 




wherein A, X, R^ a, n, Y., Yp, R^ R\ R\ R^ R^ R^ R^'> 

^IS j^l6 ^17^ Rl8^ j^20 ^21^ ^22 j^M j^31 r32 tAIL, CYCUC 

SUBSTJTUENT are as defined above; 
that is bound to BRIDGE at one of R^ R^ R^ or R''; 

b) incubating the sample and tnixture for a time sufficient for tbe dye compound to 
combine with the nucleic acid in the sample to form one or more dye-nucleic acid 
complexes that give a detectable fluorescent signal. 

40. (Withdrawn) A method of staining nucleic acids, as claimed in Claim 39, wherein 
said sample or said mixmre comprises an electrophoretic gel. 

41 . (Withdrawn) A method of staining nucleic acids, as claimed in Claim 39, wherein the 
sample comprises a biological fluid. 

42, (Withdrawn) A method of staining nucleic acids, as claimed in Claim 39, wherein the 
sample comprises cells. 

43, (Withdrawn) A method of staining nucleic acids, according to Claim 39, where the 
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sample comprises cell-free nucleic acids. 

44. (Amended) A kit[,] comprising: 
a) a stock solutiCTi comprising: 

i1 nne at more com pounds individuallv having formula: 
la) a compomid of the formulal 




wherein A represents the atoms necessary to form one to two ftised aromatic rings having 
6 atoms in each ring selected from the group c onsistng of -C-, CH or N(R^)^ provided at 
least one of [which] >iaid ring atoms is [a nitrogen atoraj N(R^)^> said ring or rings beingl 
wherein aromatic carbons ate optionally [ftirtha:] substituted one or more times by 
substituents selected from the eroun c onsisting of hydrogen, alkyl having from 1-6 
carbons, alkoxy having from 1-6 carbons, triflnoromeihyl. halogen, roediylthio, [or] -L- 
-Rxl; or] and -L-Sc; 
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X is selected from the group consisting of O, S, Se, NR^^ [or] and CR^^'^[,] wherein 
R^^ is [H] hydrogen or an alkyl group having 1-6 carbons[;] and R^*" and R"[, which may 
be the same or different,] axe independently alkyl groups having 1-6 carbons, or R'^ and 
R*' laKen in combination complete a five or six membered saturated ring; 

OS is 0 or 1 an d p is 0 or 1 provided that ct -f all p = 1 ; 

R^ is selected from the group consisting of -L-R^-L-S^. TAIL, BRIDGE and an alkyl 
group having 1-6 carbons that is optionally substituted by [sulfonate] sulfo , carboxy, or 
amino; [or R^ is -l^R^ or -L-S,; or TAIL; or BRIDGE-DYE] 

n = 0, 1 or 2; 

Y is -CR^==CR*-; 

p and m = 0 or 1, such that p + m = 1; 

R^, R**, R^, and R' are independently selected from the group consisting of hydrogen [H;]^ 
an alkyl that is saturated or unsaturated, linear or branched, having 1-6 carbonsi; or] ^ a 
halogen[; or]^ a CYCLIC SUBST1TUENT[; or]^ -OR^ -SR^ -(NR*R^)[; or]. TAIL[; or]^ 
BRIDGE[-DYE; or]^ -L-Rx[; or] md -L-ScC;] wherdn R^ and R^[, which can be the same 
or different,] are independently alkyl groups having 1 -6 carbons[;3 or 1 -2 alicyclic or 
aromatic rings; or R^ and R^ talcen in combination are [-(CH2)2-V-(CH2)2- where VJ 
-fCH;^2-W-(CH2 :> 2- Where W is a single bond, -0-, -CH2-, or -NR^°-, where R'° is H or an 
alkyl having 1-6 carbons; 

or R* and R^ taken in combination fonn a fused 6-membered aromatic ring [-R^ '=R^^- 
R^3=R^**_] wherein ring substituents R^K R^^ R^^ and R''* are [optionally and] 
independently selected from the group consisting of hydrogen, halogen, [alkyl that are 
saturated or unsaturated, linear or branched, having 1-6 carbons; or] -OR^, -SR^, [or] - 
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(NRV)I; or] a CYCLIC SUBSTTTUENTE; or aj, TAiL[; or], BRJDGE[-DYE; or]^ -L- 
-Rx[: or]^ -L-Sf>r:1 and a saturated or unsaturated alkyl having 1-6 carbons that is linear or 
branched; 

is selected from the group consistinpL of [an alkyl that is saturated or unsaturated, 
Unear or branched, having 1-6 carbons; or is a] CYCLIC SUBSTTTUENTE; or is]^ 
TAIL[; orL BRIDGEE-D YE; or], -L-Rit[; orL -L-Sc[; or R^ is]^ a pair of electrons, 
sulfoalkyl and a saturated or unsaturated alkyl having 1-6 carbons that is linear or 
branched : 

R^*^, R^', and R^^ are independently selected firotn the group consisting of H, [Ci -Ca] alkyl 
having US carbons, cycloalkyl having 3-10 carbons, aryl, [or] and heteroaryl; and, 

when present, BRIDGE is attached to a DYE compound provided that no more than one 
of R^. R^ R^ R^ R^ R"^. R^', R^^. R^^ and R^^ is BRIDGE: 

wherein 

L and BRIDGE are independently a single covalent bond[,] or a covalent linkage [that is 
linear or branched, cyclic or heterocyclic, saturated or unsaturated,] having [1-16] 1-20 
nonhydrogen atoms selected from the group consisting of C, N, [P,] O and S[, such that 
the linkage contains any combination of ether, thioether, amine, ester, amide bonds; or 
single, double, triple or aromatic carbon-carbon bonds; or phosphorus-oxygen, 
phosphorus-sulfur bonds, nitrogen-nitrogen or nitrogen-oxygen bonds; or aromatic or 
heteroaromatic bonds]; 

Rx is a reactive group; 

Sa is a conjugated substance; 
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TAIL is a heieroatom-containing moiety; 
DYE is a compound [of the] having formula 




wherein A, X, a. n, Y^ Yp, [R^ R^] R^ R\ pEl^ R^ R^^ R", 

R'^ R'^ R'^, R'*, R'^ R'^ R"", R'', R^,1 R^. R''[.J and R''[, TAIL, 
CYCLIC SUBSTrrUENT] are as defined above provided that BRIDGE not_be 
;.ii V nf R^. R\ R\ R'. 1?'^ Ti'' nnd R'' : 

[that is bound to BRIDGE at one of R^, R'*, R^ R*, or R^.] 

[wherein said compound is present as a stock solution.] 

ii^ an organic solvent; and. 



31 

Received from < \ 541465S354 > at 8/21/02 8:45:56 PM [Eastern Daylight Titne] 



AUG-21-2002 HED 05:59 PM MOLECULAR PROBES INC FAX NO, 15414658354 

Haugland and Yue 
Serial No. 09/557,275 

b) a buffer smtable for dilution of said stock solution. 

45. (Cancelled) A kit, as claimed in Claim 44, further comprising a buffer suitable for 
dilution of the stock solution. 

46. (Amended) [A] The kit[, as claimed in] according to Claim 44, further comprising a 
[fluorescence] standard, [a nucleic acid, apoly(amino acid),] an additional detection 
reagent, a silicon chip, a glass slide, car any combination thereof. 

47. (Amended) [A] Tlie kit[, as claimed in] according- to Claim [44] 46. wherein [tJiej 
said additional detection reagent is selected from the group consisting of an organelle 
stain, [an] a labeled immunoreagent, a drug, and an enzyrae[, or an enzyme substrate]. 

48. (New) The kit according to Claim 47, wherein said is BRIDGE that is attached to 
said DYE. 

49. (New) The kit according to Claim 47, wherem said kit comprises two to six 
individual said compounds, 

50. (New) The kit according to any one of claims Claim 47, 48 or 49, wherein said 
organic solvent is DMSO. 

51. (New) The complex according to Claim 24, wherein said complex further comprises a 
detergent. 

52. (New) A compound having formula: 
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■N 




wherein is an alkyl having 1-6 carbon atoms and wherein meta and ortho positions to 

are independently and optionally substituted with halogen or an alkyl having 1-6 
carbons atoms; 

X is selected from the group consisting of O, S, Se, NR^^, and CR^^^'' wherein R^^ is H 
or an alkyl group having 1-6 carbons and R^"^ and are independently allcyl groups 
having 1-6 carbons; 

n = 0, 1 or2; 
P-1; 

Y is -CR^=CR*-; 

p and tn ^= 0 or 1, such that p + m = 1; 

R^, R'*, R^, and R'' are independently selected from the group consisting of hydrogen, an 
alkyl having 1-6 carbons, a halogeti, a CYCLIC SUBSTrrUENT, -OR^ -SR*, -<NR*R^. 
TAIL and BRIDGE wherein R^ and R^ are independently alkyl groups having 1-6 
carbons or 1-2 alicyclic or aromatic ritigs; or R^ and R^ taken in combination are 
-CCH2)2-W~(CHa)2- where W is a single bond, -0-, -CH2-, or -NR^"-, where R^" is H or an 
alkyl having 1-6 carbons; 

or R^ and R^ taken in combination form a fused d-membered aromatic ring wherein ring 
substituents R*^ R^^, R'^ and R'"* are independently selected from the group consisting of 
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hydrogen, halogea, -OR^ -SR^ -(NrV), CYCLIC SUBSTITUENT, TAIL, BRIDGE, 
and an alkyl having 1-6 carbons; 

R' is selected from the group consisting of CYCLIC SUBSTITUENT. TAIL, BRIDGE, a 
pair of electrons, sulfoalkyl and an alkyl having 1-6 carbons; 

R^*^, R^^ and R^^ are indepeodently selected froni the group consisting of H, alkyl having 
1-6 carbons, cycloalkyl having 3-10 carbons, aryl, and heteroaryl; and, 

when present, BRIDGE is attached to a DYE compound provided that no more than one 
of R^ R^ R^ R^ R^ R'^ R" and R" is BRIDGE; 

wherein; 

BRIDGE is independently a single covalent bond or a covalent linkage having 1-20 
nonhydrogen atoms selected from the group consisting of C, N, O and S; 

TAIL is a heteroatom-containing moiety; 

DYE is a compound of the formula 



wherein X, R^, n, Y^, Yp, R"*, R^ R', R^° R^^ and R^^ am as defined above provided that 
BRIDGE not be any of R^ R*, R^ R\ R', R", R^^ R*^ and R^^ 
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53. (New) The compound according to Claim 52, wherein 

is methyl; said meta and ortho positions are optionally substimted by halogen; X is S 
orO; n = 0; m= 1; 

and R* are independently selected from the group consisting of H, alkyl, CYCLIC 
SUBSTITUENT and TAIL; 

R*^ and taken in combination form a fused 6-membered aromatic ring whereitt ring 
substituents R^^, R", and R^'^ are independently hydrogen, -OR^, or an alkyl having 
1-6 carbons wherein R^ is methyl; 

R= is selected from the group consisting of CYCLIC SUBSTITUENT, TAIL. BRIDGE, a 
pair of electrons, and methyl; 

R^^ is hydrogen. 

54. (New) The compound according to Claim 53, wherein X is said halogen is chlorine 
or bromine, R^ is hydrogen. R"* is hydrogen or an alkyl and is selected from the group 
consisting of methyl, CYCLIC SUBSTITUENT, BRIDGE and TAIL wherein said 
CYCLIC SUBSTITUENT is an unsubstituted axyl and TAIL comprises formula - 

(CH2)3N(CH3)3. 

55. (New) The compound according to Claim 54 or 53, wherein said R^ is BRIDGE 
comprising formula -(CH2)3N(CH3)CH2-- 

56. (New) The compound according to any one of Claims 55, 54 or 53, wherein said 
BRIDGE is attached to said DYE. 
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57. (New) The compound according to Claim 54, wherein said compound has the 
formula: 




58. (New) The compound according to Claim 54, wherein said coumpund has the 
formula: 



CH. 




59. (New) The compound according to Claim 54, wherein said compound has the 
formula: 



Br' 




60. (New) The compound according to Claim S3, wherein X is O; is hydrogen; R'* is 
selected from the group consisting of hydrogen, CYCLIC SUBSTITUENT, TAIL and an 
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alkyl; is selected from the group consistmg of methyl, CYCLIC SUBSTITUENT, 
BRIDGE and TAIL wherein said CYCLIC SUBSTITUENT is an imsubstituted aryl and 
said TAIL comprises UNK that is a single covalent bond, SPACER that is a phenyl ring 
and CAP comprising fonnula -(CH)2N+CH3(CH2CH3)i; b}\ R^^ R^^ and R'^ are 
individually hydrogen or -OCH3. 

61. (New) The compound according to Claim 60, wherein said compound has the 
formula: 



62. (New) The compound according to Claim 60, wherein said compound has the 
formula: 



63, (New) The compound according to Claim 60, wherein said compound has the 
formula: 




I3 



CH3 
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64. (New) The compound according i» Claim 60, whearein said compound has the 
formula: 

CH2N{CH2CHb)2 




yj 

H3CO 

65. (New) The compound according to Claim 60, wherein said compound has the 
formula: 




66, (New) A compound having formula: 
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I / 




wherein is an alkyl having 1-6 carbon atomi and ftised 6-niembefed aromatic ring is 
optionally substituted at a ring carbon by methylthio; 

X is selected from the group consisting of O, S, Se, NR**, and CR^^^^ wherein R^^ is 
hydrogen or an alkyl group having 1 -6 carbons and R'* and R^^ are independently alkyl 
groups having 1-6 carbons; 

n = 0, 1 or 2; 
I; 

Y is -CR^=CR*~; 

p and m = 0 or 1, such that p + m - 1; 

R^, R'*, R*, and R^ are independently selected flrom the group consisting of hydrogen, an 
alkyl having 1-6 carbons, a halogen, a CYCLIC SUBSTITUENT, -0R^ -SR^ -(NR^R^), 
TAIL and BRIDGE wherein R* and R^ are independently alkyl groups having 1-6 
carbons or 1-2 alicyclic or aromatic rings; or R* and R^ taken in combination are 
-(CH2)2-W-(CH2)2- where W is a idngle bond, -0-, -CH2-, or -NR^"-, where R*'' is H or an 
alkyl having 1-6 carbons; 

or and taken in combination form a ftised 6-membered aromatic ring wherein ring 
subsdtnents R^^ R^^, R'^ and r''' are independently selected from the group consisting of 
hydrogen, halogen, -OR*, -SR^ -(NR*R^), CYCUC SUBSTTTUBNT, TAIL, BRIDGE, 
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and an aDcyl having 1-6 carbons; 

is selected from the group consisting of CYCLIC SUBSTTTUENT, TAIL, BRIDGE, a 
pair of electrons, sulfoalkyl and an alkyl having 1-6 caibons; 

R^, R^', and R^^ are independently selected from the group consisting of H, alkyl having 
1-6 carbons, cycloalkyl having 3-10 carbons, aiyl, and heieroaryl; and, 

when present, BRIDGE is attached to a DYE compound provided that no more than one 
of R\ R^ R^ R", R^^ R^^ and R"* is BRIDGE; 

wherein; 

BRIDGE is independently a single covalent bond or a covalent linkage having 1 -20 
nonhydrogen atoms selected from the group consisting of C, N, O and S; 

TAIL is a heteroatom-containing moiety; 
DYE is a compound having formula 



wherein X, R^ n, Ym. Yp, R^ R*, R^°, R^^ and R^^ are as defined above provided that 
BRIDGE not be any of R^ R^ R^ R^ R^, R^^ and R'^ 

67. (New) The compound according to Claim 66, wherein said 6-membered aromatic ring 
is substituted by methylthio; X is S; n is 0; m is 1; R^ r", R^', r'^, R'^ and R^'^ are 
hydrogen and R^ is methyl. 
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68. (New) The compound according to Claini 67, wherein said compound has the 
fonnula: 



69. (New) A solution for staining nucleic acid polymers or poly(amino acids) wherein 
said solution comprises: 

a) one or more compounds having formula 



wherdn A represents the atoms necessary to form one to two fused aromatic rings having 
6 atoms in each ring selected from the group consisting of -C-, CH or N(R■^)^ provided at 
least one of said ring atoms is N(R^)^ wherein aromatic carbons are optionally substituted 
one or more times by substituents selected from the group consisting of hydrogen, aUcyl 
having from 1-6 carbons, allcoxy having from 1-6 carbons, iriflnoromethyl, halogen, 
meihylthio, -L-R;^ and -L-Sc; 

X is selected from the group consisting of O, S, Se, NR'^ and CR'^r" wherein R'^ is 




CH3 
S 



CH3 
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hydrogen or an alkyl group having 1 -6 carbons and R'^ and R*^ are independently alkyl 
groups having 1-6 carbons, or R*^ and R^^ taken in combination complete a five or six 
membered saturated ring; 

a is 0 or 1 and p is 0 or 1 provided tihat « + aU p = 1 ; 

R^ is selected from the group consisting of -L-R^, -L-Sc, TAIL, BRIDGE and an aJkyl 
group having 1-6 carbons that is optionally substinited by sulfo, carboxy, or amino; 

n- 0,1 or 2: 

Yis-CR^=CR^-; 

pandm = Oorl, suchthatp + m- 1; 

R^, R'', R^, and R^ are independently selected from the group consisting of hydrogen, an 
aUcyl that is saturated or unsaturated, linear or branched, having 1-6 carbons, a halogen, a 
CYCLIC SUBSTITUENT, -OR*, -SR^ -(NR*R^), TAIL, BRIDGE, -L-Rx and -L-S« 
wherein R^ and R** are independently alkyl groups having 1-6 carbons or 1-2 alicyclic or 
aromatic rings; or R^ and R^ taken in combination are -(CH2)2-W-(CH2)2- where W is a 
single bond, -0-, -CH2-, or -NR'^-, where R'*' is H or an alkyl having 1-6 carbons; 

or and R^ taken in combination form a fused 6-membered aromatic ring whereui ring 
substituents R^', R^^, R^'', and R''' are independently selected from the group consisting of 
hydrogen, halogen, -OR^ -SR^ -(NR^^), a CYCUC SUBSTmJENT, TAIL, BRIDGE, 
-L-Rx, -LrSc and a samrated or unsaturated aUcyl having 1-6 carbons that is linear or 
branched; 

R^ is selected from die group consisting of CYCLIC SUBSTITUENT, TAIL, BRIDGE, 
-I>Rx, -L-Sc, a pair of electrons, sulfoalkyl and a saturated or unsaturated alkyl having 1- 
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6 carbons that is linear or branched; 

R^°, and R^"^ are independently selected from the group consisting of hydrogen, alkyl 
having 1-6 carbons, cycloalkyl having 3-10 carbons, aryl, and heieroaryl; and, 

when present, BRXDGE is attached to a DYE compound provided that no more than one 
of R^ R^ R*, R", R'^, R'^ R^^ and R^^ is BRIDGE; 

wherein 

L and BRIDGE are independently a single covalent bond or a covalent linkage having 1 - 
20 nonhydrogen atoms selected from the group consisting of C, N, O and S; 

Rx is a reactive group; 

Sc is a conjugated substance; 

TAIL is a heteroatotn-containing moiety; 

DYE is a con^und having formula 



b7 
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wherein A, X, a, ti, Yo., Yp, R*, R^' and R^^ are as defined above 

provided that BRIDGE not be any of R^ R^ R*. R^ R^ r'', R", R'^ R^^ and 
R^^; and, 

b) an organic solvent. 

70. (New) The solution according to Claim 69, wherein said compound has the formula 



71. (New) The solution according to Claim 70, wherein R^ is methyl; said 6-inenibered 
aromatic carbons are optionally substituted one or more tim^ by substituents selected 
from the group consisting of hydrogen, alkyi having from 1-6 carbons, halogen, 
methylthio; X is S or O; n = 0; m = 1 ; 

R^ and R'* are independently selected from the group consisting of hydrogen, alkyl, 
CYCLIC SUBSTITIXENT and TAIL; 




or 
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and taken in combination form a fused 6~inembered aromatic ring wherein ring 
substituents R", r'^, r'^, and R^'* are independently hydrogen, -OR^, or an allcyl having 
1-6 carbons wherein R** is meihyl; 

R^ is selected from the group consisting of CYCLIC SUBSTITUENT, TAIL, BRIDGE, a 
pair of electrons, and meihyl; 

R^ is hydrogen. 

72. (New) The solution according to Claim 71, wherein is hydrogen, said CYCLIC 
SUBSTITUENT is an unsubstituted ary] and TAIL comprises LINK that is a single 
covalent bond, SPACER that is a phenyl ring or a linear alkyl and CAP comprising 
formula -(CH)2N+CH3(CH2CH3)j or foimula -N(CH3)3, 

73. (New) The solution according to Claimi 72, wherein is BRIDGE comprising 
formula -<CH2)3N(CH3)CH2- wherein DYE is attached to said BRIDGE, 

74. (New) The solution according to Claim 72 or 73 wherein said organic solvent is 
DMSO. 
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